INTRODUCTION
Fentanyl citrate,1,2 N-(1-phenethyl-4-piperidinyl) propioanilide dihydrogen citrate, is an extremely potent narcotic analgesic derived from meperidine and synthesized by Janssen in 1959. As the onset of its action is rapid and the dura tion of activity is very short, fentanyl has been widely used in Europe as a com ponent of "Neuroleptanalgesia" since 1959.3-9 The term implies a state or condi tion of surgical analgesia with marked mental indifference induced by anal gesics and neuroleptics.
As to the metabolism and excretion of fentanyl, it has been found that only up to 10% of it is excreted unchanged in the urine and the metabolic pathway of most of the remaining fentanyl is assumed to be as shown in Fig. 1 Evaporate the solution in one vial to 1 ml in vacuo at 60•Ž and adjust pH to 9.0 with 10% NaOH. Extraction is carried out with 0.5 ml of CHCl3 three times from the alkaline solution after adding about 50 mg of NaCl as salting out.
Evaporate up CHC13 solution to dryness and dissolve the residue with 0.5 ml of methanol (sample-1). 2) Extraction of fentanyl from urine (Fig. 4) .
One hundred microgram of fentanyl is added to human urine (50 ml) of healthy young male. Pass the urine through a charcoal column (Activated charcoal : 1 g, column : 1•~30 cm). Elute with 20 ml of methanol containing 30% acetic acid. After the evaporation of the eluant, dissolve the residue with 5 ml of water and adjust pH to 9.0 with 10% NaOH. And then, extract with 2.0 ml of CHC13 three times and evaporate to 0.1 ml (sample-2).
3)
Extraction of fentanyl and its metabolites from rat urine.
The same extraction procedure as discribed above was carried out to the urine of female rat to which 3.5 mg/kg of fentanyl had been administrated sub cutaneously (sample-3).
4) Hydrolysis of fentanyl and sample-3.12
Hydrolysis of fentanyl and sample-3 were carried out with 0.5 ml of 6N-HCl for 1 hr at 120•Ž in sealed tube and hydrolisates were extracted with small CHC13 after adjusting pH to 9.0 with 10% NaOH (extract of fentanyl-hydrolisate:
sample-4, hydrolisate of sample-3: sample-5). According to these results, it was found that one of the two spots (Rf.: 0.81) was fentanyl and the other (Rf.: 0.67) was a spot of fentanyl-metabolite hydrolysed.
By the continuous extraction procedure on hydrolized solution of fentanyl,
propionic acid could be detected by TLC and GC ( Fig. 6 and 7) .13 This fact seemed to point that the moiety of propionylanilide of fentanyl was hydrolized into desnronionate and nronionic acid (Fig. 8) Table 2 Rf. value of and it was proved by TLC and GC ( Fig. 10 and 11 , Table 2 ). 8. Finally, chemical structure of hydrolisate of fentanyl was identified with (B), i.e. despropionyl derivative (DPD), by mass-spectrometric analysis ( Fig. 12  and 13) .16,17
9. It was found further that when 3.00 mg/kg of fentanyl was adminis trated to rat subcutaneously, fentanyl were excreted unchanged (22.5%) as well as DPD (7.5%) in urine until 8 hrs by quantitative determination by TLC and that no spots were detected on TLC from blood samples of sacrificed rats. Table 3 Quantitative determination of fentanyl and its metabolites by TLC.
( ): % to does 2) When 2.00 mg/kg or more of fentanyl is injected to rat subcutaneously, two spots (Rf. of 0.81 and of 0.67) are detected from its urine on TLC and it is proved that the spot at Rf. of 0.81 is unchanged fentanyl and the other (Rf.:
0.67) is its despropionyl derivative (DPD) by mass-spectrometric analysis.
3) According to these results, it is suggested that fentanyl is metabolized mainly by hydrolytic pathway rather than by oxidation as shown in Fig. 1 and when 3.00 mg/kg or more of fentanyl is injected subcutaneously to rat, about 30% of the dose is excreted in urine unchanged as well as its despropionyl derivative.
4)
To detect fentanyl and its DPD from rat's urine by TLC and GC, at least 2.00 mg/kg or more of fentanyl must be administered subcutaneously and accord ingly, 3 to 5 microgram of fentanyl must exist in 50 ml of human urine to be detected by the same method. He reports that when 0.32 mg/kg (100 mC/mmole) of 3H-fentanyl was administrated intravenously to adult male rats, most of the radioactivity was excreted into urine during the first 24 hrs after administration as unchanged (about 10% of given dose) and norfentanyl (about 50%).
Due to the differences of dose-level, route of administration, the sex of animals and probably the strain of rats, our results on the metabolic pathway of fentanyl are not in accord with theirs.
We agree that 10% or more of fentanyl is excreted unchanged in urine dur ing the first 24 hrs, but we would like to postulate that the hydrolysis is the main pathway in rats rather than oxidation because of the apparent fact that no trace of norfentanyl in urine through our experiments is detected. 
